v Yersinia pestis
Candidatus Hamiltonella defensa

Serratia symbiotica

Photorhabdus asymbiotica; P. laumondii
Sodalis glossinidius

Salmonella enterica

Escherichia coli

Shigella flexneri

Buchnera aphidicola APS; B. aphidicola Bp
Buchnera aphidicola Ua

Buchnera aphidicola Ak

Buchnera aphidicola Sg

Buchnera aphidicola (Cinara tujafilina)
Buchnera aphidicola BCc

Wigglesworthia glossinidia brevipalpis
Blochmannia spp. (3)

Candidatus Baumannia cicadellinicola BGSS
Candidatus Baumannia cicadellinicola B-GSS
Baumannia cicadellinicola Hc

Candidatus Carsonella ruddii

Candidatus Moranella endobia

Candidatus Riesia pediculicola

Haemophilus influenzae

Candidatus Ruthia magnifica

Candidatus Vesicomyosocius okutanii
Francisella tularensis subsp. tularensis
Coxiella burnetii

Coxiella endosymbiont of Amblyomma americanum
Legionella pneumophila subsp. pneumophila
Teredinibacter turnerae

Candidatus Tremblaya princeps
Polynucleobacter necessarius

Brucella abortus; B. melitensis

Caulobacter vibrioides

Ehrlichia canis; E. chaffeensis; E. ruminatium
Anaplasma centrale; A. marginale

— Anaplasma phagocytophilum
Wolbachia wMel

Wolbachia wBm; wAlbB; wPip
Neorickettsia risticii; N. sennestsu
Neorickettsia helminthoeca
Rickettsia spp. (44)

| Candidatus Midichloria mitochondrii
Orientia tsutsugamushi

Candidatus Paracaedibacter acanthamoebae
Candidatus Hodgkinia cicadicola

Lawsonia intracellularis |
Candidatus Sulcia muelleri
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Bacteroidetes/Chlorobi

Spirochaetes

— PVC

— Firmicutes

— Actinobacteria

Porphyromonas gingivalis
Candidatus Amoebophilus asiaticus
Candidatus Azobacteroides pseudotrichonymphae

Borrelia burgdorferi B31; B. burgdorferi N40
Treponema pallidum

Parachlamydia acanthamoebae
Chlamydia spp. (14)
Candidatus Protochlamydia amoebophila
Simkania negevensis

Waddlia chondrophila
Akkermansia muciniphila
Planctomyces sp.

Candidatus Arthromitus sp.
Bacillus subtilis

Mycoplasma pneumoniae
Mycobacterium leprae
Mycolicibacterium smegmatis
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Supplementary Figure 1. The Class A PBP gene has been lost at least four times during evolution (extended version).
Analysis of key genes in the peptidoglycan biosynthesis pathway showing their presence or absence in obligate intracellular,
facultative intracellular, host-associated and free living bacteria across 9 phyla. The predicted peptidoglycan (PG) status is shown as
well as the primary site of replication of the bacteria. Genes involved in lipid Il biosynthesis, SEDS family, Class B PBPs and Class A
PBPs were analyzed. The presence of a gene is shown by block color, the absence in white, and genes identified manually (not
annotated as aPBP in KEGG) are shown with dashes. Bacterial organisms in Gammaproteobacteria (Baumannia cicadellinicola Hc,
Candidatus Vesicomyosocius okutanii, Francisella tularensis subsp. tularensis, Coxiella endosymbiont of Amblyomma americanum,),
Alphaproteobacteria (Anaplasma spp., Wolbachia spp., Orientia tsutsugamushi), PVC (Parachlamydia acanthamoebae, Chlamydia
spp., Candidatus Protochlamydia amoebophila, Simkania negevensis, Waddlia chondrophila, Planctomyces sp.) and Actinobacteria
(Tropheryma whipplei) all lack Class A PBP homologs and are predicted to build intermediate PG-like structures (PGi). PVC =
Planctomycetes, Verrucomicrobia and Chlamydiae, SEDS = shape, elongation, division and sporulation, PBP = peptidoglycan
binding protein.



